Rhomboid-7 over-expression results in Opa1-like processing and malfunctioning mitochondria.
Rhomboid-7 (rho-7) is a mitochondrial-specific intramembranous protease. The loss-of-function mutation rho-7 results in semi-lethality, while escapers have a reduced lifespan with several neurological disorders [1]. Here we show that general, or CNS-specific expression of rho-7 can rescue the lethality of rho-7. General, or CNS-specific over-expression of rho-7 in otherwise wild-type animals caused semi-lethality, with approximately 50% of the animals escaping this lethality, developing into adults displaying a shortened life span with larval locomotory problem. On a cellular level, over-expression resulted in severe depression of ATP levels and cytochrome c oxidase subunit II mRNA levels, a lowered number of mitochondria in neurons and aggregation of mitochondria in the brain indicating mitochondrial malfunction. Over-expression of rho-7 in developing eye discs resulted in an elevated apoptotic index. In the CNS, elevated levels of rho-7 were accompanied by both isoforms of Opa1-like, a dynamin-like GTPase, a mitochondrial component involved in regulating mitochondrial dynamics and function, including apoptosis. Most, but not all, of rho-7 over-expression phenotypes were suppressed by introducing a heterozygous mutation for Opa1-like. Our results suggest that rho-7 and Opa1-like function in a common molecular pathway affecting mitochondrial function and apoptosis in Drosophila melanogaster.